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Purpose: To assess the feasibility and effectiveness of transperineal ultrasonography (TPUS) for 
the evaluation of perianal Crohn disease (PCD) in pediatric patients. 

Methods: Between September 2010 and August 2013, 64 TPUS examinations were performed 
in 43 patients (34 males and 9 females; mean age±standard deviation, 13.3±2.4 years; age 
range, 6 to 17 years) to evaluate PCD. The pain severity, location, and activity of perianal fistula, 
the presence of an abscess, and anal canal hyperemia were retrospectively evaluated. Spearman 
rank correlation analysis was performed to assess the relationship between the severity of the 
pain and the fistula activity, the presence of an abscess, and anal canal hyperemia. 
Results: All examinations were successfully performed. Thirty-nine examinations (60.9%) were 
performed without any pain experienced by the patient, 19 examinations (29.7%) with mild 
pain, five examinations (7.8%) with moderate pain, and one examination (1.6%) with severe 
pain. The pain severity was correlated with the fistula activity (P<0.01). An anterior fistula 
location was more common than a posterior location. Active fistulas and abscesses were 
identified during 30 examinations (46.9%) and 12 examinations (18.8%), respectively. Anal 
canal hyperemia was identified in 31 examinations (48.4%). 

Conclusion: TPUS with a color Doppler study is useful for visualizing a perianal fistula or abscess 
and for assessing its inflammatory activity in pediatric Crohn patients. 
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Introduction 

Crohn disease (CD) is a chronic, inflammatory bowel disease of unknown etiology. Perianal Crohn 
disease (PCD) refers to a refractory, inflammatory process involving perianal soft tissue, including 
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fistula, abscess, or similar lesions, and which is seen in 15%-45% 
of pediatric patients with CD [1 -4]. The most common presentation 
of PCD is perianal fistulas with or without abscess, and which is 
followed by anal ulcer, skin tag, fecal incontinence, anal stenosis, 
and although very rarely, by anal cancer. In many patients, perianal 
disease constitutes the initial symptoms or signs of pediatric CD. 

The primary goal of PCD treatment is improving and maintaining 
a patient's quality of life; therefore, correct diagnosis of perianal 
disease is essential for managing patients with CD [5]. The 
therapeutic plan for each patient should be devised considering the 
disease activity, location, and type of fistula, the presence or absence 
of an abscess, and the severity of the patient's symptoms. Various 
diagnostic modalities have been used to evaluate PCD. Although 
magnetic resonance imaging (MRI) and endoscopic ultrasonography 
(EUS) have been known to be the best modalities for depicting 
fistulas, several studies have shown transperineal ultrasonography 
(TPUS) to be a comparable alternative method for evaluating PCD, 
especially when considering its noninvasiveness, availability, and 
cost [6-8]. 

However, despite its advantages, TPUS is not widely used for 
evaluating PCD in pediatric patients, and there have been very 
few published reports regarding the clinical usefulness of TPUS for 
diagnosing pediatric CD. Therefore, the purpose of our study was to 
assess the feasibility and effectiveness of TPUS for evaluating PCD in 
pediatric patients. 

Materials and Methods 

This retrospective study was approved by our Institutional Review 
Board of the Asan Medical Center, and the requirement for informed 
consent was waived. 

Patients 

The clinical data regarding the pediatric patients with CD who 
underwent TPUS between September 2010 and August 2013 
were retrospectively reviewed. All of the patients included in the 
study were diagnosed with CD by ileo-colonoscopy with biopsy 
and were less than 18 years of age. A total of 64 examinations 
were performed in 43 patients (34 males and nine females; mean 
age±standard deviation, 13.3±2.4 years; age range, 6 to 17 years). 
All examinations were performed at a single medical institution by 
two board-certified pediatric radiologists (HKY and JYH with 19 
and 3 years of experience, respectively). Seven patients underwent 
TPUS 3 times, 7 patients had 2 examinations, and the remaining 29 
patients underwent a single examination. 

All of the examinations were requested by pediatric gastroentero- 
logists in order to identify a possible perianal fistula or abscess or to 



evaluate the status of the suspected PCD after medical or surgical 
treatment. Indications for the examination were categorized as 
screening or follow-up evaluation after conservative treatment or 
surgery. Surgical treatment for perianal diseases was performed 
within one year before or after TPUS. 

Technique 

The ultrasound examinations were performed using ultrasound units 
(IU-22, Phillips Medical Systems, Bothell, WA, USA) with 8-5 MHz 
curvilinear or 12-5 MHz linear transducers. The ultrasound probe 
was wrapped with a latex cover after applying contact gel on the 
surface of the probe. No patient preparation was required prior to 
the TPUS study. 

Patients were asked to lie down in the left lateral decubitus 
position, and the ultrasound probe was then placed near the anal 
opening. Normal anatomy of the perianal region and scheme of 
TPUS are shown in Fig. 1. Patients were also asked if the procedure 
was tolerable or if they were experiencing pain or tenderness 
during the study. Their subjective pain description was classified 
on a scale of four: 0, no pain; 1, mild; 2, moderate; and 4, severe 
pain. Ultrasound scanning was done in the sagittal and coronal 
planes in order to screen the perianal regions. The bladder was 
used as the anatomic landmark. The probe was angled to fully 
visualize the fistula once it was identified. The patient was asked 
to change position so as to assume the dorsal lithotomy position 
when necessary. In addition to 2-dimensional (D) grayscale imaging, 
a color Doppler study was performed in order to evaluate the 
vascularity of the fistulas and the anorectal canals. 

Imaging 

A fistulous tract was defined as an elongated or tubular hypoechoic 
structure with or without internal hyperechogenicity, and that 
started from the anal canal and extended to the perineal skin [9]. 
The perianal disease locations were categorized according to eight 
anatomic directions, that is, midline anterior, right anterior, right, 
right posterior, midline posterior, left posterior, left, and left anterior, 
centering on the anal canal. A fistula was considered to be active 
when it showed hyperemia along the fistulous tract on the color 
Doppler study and/or internal air bubbles on a 2D grayscale image, 
with or without fluid collection (Fig. 2) [9]. An abscess appeared as 
a hypoechoic, fluid-filled cavity in the perianal region (Fig. 3). Anal 
canal hyperemia was also evaluated on color Doppler examinations. 
Anal canal hyperemia was assessed subjectively during the 
examination and reviewed in consensus. 

Statistical Analysis 

Descriptive statistics were assessed to summarize the pain severity, 
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location, and activity of a fistula, the presence of an abscess, and 
anal canal hyperemia. The Spearman rank correlation coefficient was 
calculated in order to assess the relationship of the pain severity and 
the activity of a fistula, the presence of an abscess, and anal canal 
hyperemia. Statistical analysis was conducted using IBM SPSS ver. 
21.0(IBMCo.,Armonk, NY, USA). 



Results 

All examinations were successfully performed without failure. No 
patient sedation was required. Among the 64 examinations, 23 
were performed as part of the initial screening, 32 were for follow- 
up after a patient's medical treatment, and 9 were for follow-up 
following surgical treatment. A total of 62 fistulas were identified 




A B 
Fig. 1 . Normal anal canal anatomy. 

A coronal transperineal ultrasonogram (A) and schematic drawing (B) of the anal canal show a hypoechoic, internal anal sphincter (arrowhead) 
and a hyperechoic, external anal sphincter (arrow) on both sides of the anal canal (C). An ischioanal fossa (IAF) is located lateral to the 
external anal sphincter. The asterisk (*) represents the urinary bladder. 




A B 
Fig. 2. A 1 5-year-old boy with an active fistula. 

A. The grayscale image reveals a hypoechoic perianal fistula (arrow) extending to the perineal skin on the left side of the anal canal. B. This 
fistula shows marked hypervascularity on the color Doppler study. 
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Fig. 3. A 15-year-old female with an active fistula and perineal 
abscess. 

A, B. Grayscale images show an active fistula (black arrow) in the 7 
o'clock direction of the anal canal and with an abscess cavity (white 
arrow). Note the air bubble within the abscess cavity (arrowhead). 
C. The color Doppler study reveals marked hypervascularity of the 
abscess and fistula. D, E. Follow-up transperineal ultrasonogram 
obtained in the same patient 19 months later. Surgical intervention 
was performed in the meantime. The grayscale image (D) shows the 
seton ribbon placed within the fistula (arrows). The color Doppler 
study (E) reveals the smaller abscess (arrow) with significantly 
decreased vascularity, compared to that seen in C. 
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Table 1 . Cross-correlation of the pain severity and fistula activity, the presence of an abscess, and anal-canal hyperemia 




Variable 


Active fistula 


Abscess 


Anal-canal hyperemia 


Pain 


Painless 


8 


3 


13 




Mild 


16 


6 


14 




Moderate 


5 


2 


3 


Severe 1 1 1 




Correlation coefficient 


0.663 (<0.01) 


0.376 (<0.01) 


0.363 (0.01) 


Active fistula 


Number 




9 


21 




Correlation coefficient 




0.271 (0.03) 


0.405 (<0.01) 


Abscess 


Number 






6 




Correlation coefficient 






0.015(0.91) 


The correlation coefficients represent the Spearman rank correlation coefficients. The data in parentheses represent the P-values. 



in 46 examinations. Thirty-three examinations each demonstrated 
a single fistula, and 13 examinations showed more than 2 fistulas. 
Each of 18 examinations revealed no fistula. 

TPUS examinations were well tolerated in the majority of the 
patients. Regarding the pain severity, 39 examinations (60.9%) 
were performed without the patients experiencing any pain, 19 
examinations (29.7%) with mild pain, and 5 examinations (7.8%) 
with moderate pain. Only one female (1.6%) with an active fistula 
and abscess in the vulva complained of severe pain. The mean 
score of the degree of pain was 0.5+0.71. The pain severity was 
moderately correlated with the fistula activity (correlation coefficient, 
0.64; P<0.01). Table 1 shows the results of the correlation of the 
pain severity and the fistula activity, the presence of an abscess, and 
anal-canal hyperemia. However, the degree of pain did not appear 
to be correlated with the presence of either an abscess or anal-canal 
hyperemia (correlation coefficients, 0.38 and 0.36, respectively; 
P<0.05). 

The perianal fistula locations were as follows: twenty-two fistulas 
(22/62, 35.5%) had a left anterior location, 16 fistulas (25.8%) 
were in the right anterior, 11 fistulas (17.8%) were in the right 
posterior, 10 fistulas (16.1%) were in the left posterior, 2 fistulas 
(3.2%) were in the right, and 1 fistula (1.6%) was in the midline 
anterior. In our study, anterior fistulas were more common than 
posterior fistulas. 

Thirty examinations (46.9%) showed active fistulas. All active 
fistulas demonstrated hypervascularity on color Doppler ultrasound, 
and 7 examinations (23.3%) revealed air bubbles within the fistula. 
Twelve examinations (18.8%) revealed an abscess cavity, 9 of which 
(75%) were associated with active fistulas. Anal canal hyperemia 
was seen in 31 examinations (48.4%), in 21 of which (67.8%) 
active fistulas were also seen. 

Among the 14 patients who underwent TPUS more than twice, 
2 patients had both active fistulas and abscesses, 2 patients had 



abscesses without fistulas, 7 patients had active fistulas without 
abscesses, 2 patients had silent fistulas, and 1 patient had no fistula 
or abscess. Of these 14 patients, 11 showed improvement of their 
active fistulas or abscesses. Among the two patients who had silent 
fistulas, one patient showed a new, active fistula and the other 
patient revealed no interval change of the presumed silent fistula 
seen on follow-up TPUS. 

Discussion 

The results of our preliminary study show the feasibility of TPUS for 
the evaluation of PCD in children and adolescents. Although the 
diagnostic performance could not be calculated due to the lack of 
a reference standard such as MRI or EUS, our study suggests that 
TPUS can be performed simply and without any preparation in order 
to evaluate perianal disease. 

When performing TPUS, a broadband, 8-5 MHz, curved array 
transducer was used to outline the anatomy and the disease status 
of the perianal region. As this transducer has a small, convex 
head, it is suitable for evaluating the anal region. The penetration 
and resolution of this transducer were sufficient to complete the 
examinations in most of our patients. While a high-frequency, 
linear transducer may provide more detailed information, it has 
limited usefulness due to its relatively wide and rectangular head. 
Furthermore, it has limited penetration depth as it is short and with 
a maximum penetration depth of approximately 6 cm due to the 
high frequency of the transmitted pulse. In our experience, a high- 
frequency, linear-array transducer is advantageous for the evaluation 
of a superficial anal lesion not located at the anal opening. 

Currently, the diagnosis of PCD is usually made by examination 
with the patient under anesthesia (EUA), by EUS, and by MRI [10]. 
EUA is known as the gold standard as it allows direct visualization, 
palpation, and probing of a fistula [9]. It is a useful tool not only for 
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identifying and classifying perianal fistulas, but also for monitoring 
a patient's treatment response [11]. Its invasiveness and need for 
sedation might be optimal for pediatric patients. MRI has become 
the primary imaging modality used to detect and classify PCD, and 
its performance has been reported to be comparable to that of EUS 
and EUA [12-14]. MRI can provide detailed anatomical information 
regarding the sphincter complex and perianal inflammatory disease 
with high soft-tissue contrast using either an endorectal coil or an 
external surface coil. However, it is expensive, requires more time to 
obtain images, and has the potential risks associated with the use 
of contrast material. 

TPUS is a simple, cost-effective, and less invasive diagnostic 
modality which is comparable to MRI and EUS for evaluating PCD. 
Recent studies have reported that TPUS is accurate for detecting 
perianal fistulas and perianal abscesses [6,7,8,15]. In the published 
medical literature, the sensitivity, specificity, and positive predictive 
value of TPUS for detecting fistulas has been reported to be 
84.9%-100%, 80%-100%, and 86.5%, respectively [6-8,16]. The 
detectability of TPUS increased slightly in combination with a color 
Doppler study [7]. 

In addition, TPUS could also prove to be a useful imaging 
modality for monitoring the treatment response by assessing the 
disease activity [17]. Determination of the activity is paramount in 
planning the treatment of PCD. Management of perianal fistulas 
and abscesses includes both medical and surgical treatment. Once 
the possibility of perianal sepsis is excluded, active fistulas and 
abscesses should be treated medically, as surgical management can 
result in poor wound healing. Antibiotics are the first-line therapy 
for medical treatment in conjunction with immunosuppressant 
medications such as azathioprine, cyclosporine, and infliximab [18]. 

Although perianal abscess justifies emergency surgical manage- 
ment, fistulotomy should be initiated carefully according to the 
complexity of the fistula and the disease activity. Seton is a non- 
absorbable, string-like material such as nylon or rubber. Placement 
of the seton through the fistulous tract may help to control the 
perianal disease by keeping the fistula open for continuous drainage 
of any infection. It can also be a successful long-term solution even 
in the case of a complex fistula accompanied by active proctitis 
[18,19]. In our study, the fistula activity was assessed by identifying 
the hypervascularity at the fistula wall as well as any air bubbles 
within the fistula or abscess. Similarly, we assumed that there was 
active proctitis when the anal canal showed hyperemia on a color 
Doppler study. 

In our study, the pain severity was correlated with the presence 
of active disease, that is, all patients who complained of moderate 
or severe pain had active disease and anal-canal hyperemia. On 
the other hand, the majority of patients who had no active disease 



or abscess seen on TPUS complained of no pain or mild tenderness 
during the ultrasound scanning. Therefore, TPUS can be used as a 
simple and safe imaging modality for evaluating pediatric CD. 

TPUS has limitations regarding the identification and classification 
of fistulas located in deeper spaces of the perianal region. Although 
several studies have suggested that TPUS can be a useful modality 
for identifying and classifying fistulas [15,16], in our clinical 
experience, it was difficult to determine the location of the internal 
opening and classify the fistula type according to Park's classification. 
This is why MRI is recommended in order to plan the surgical 
treatment and to evaluate the pelvic extension of inflammatory 
processes. 

Our study did not have a reference standard such as MRI or EUS. 
Nor was the disease activity validated either by another imaging 
study or by clinical factors. This retrospective and preliminary study 
was designed to assess the applicability and feasibility of TPUS in 
pediatric patients. Although most of our patients did not undergo 
pelvic MRI or EUS, TPUS findings helped clinicians to determine each 
patient's management plan. Further studies are required to address 
the diagnostic accuracy compared with the reference standard for 
assessing PCD. 

In conclusion, TPUS is a feasible and safe imaging modality for 
evaluating PCD in pediatric patients. Color Doppler studies with 
TPUS are very useful for demonstrating the increased vascularity 
along the fistula or abscess, which may represent inflammatory 
activity. 
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